Atty Docket No.: P29255 
Remarks 



Application No.: 10/575,488 



This is in response to the Office Action mailed September 29, 2009. Inasmuch as the 
three-month shortened statutory period is originally set in the Office Action to expire on 
December 29, 2009, Applicants submit that this response is timely filed and no extension of time 
should be required. 

Claims Under Consideration 

Initially, Applicants note that the Office Action Summary indicates that the Action is in 
response to communications filed on April 12, 2006. However, so that the record is clear, 
Applicants respectfully note that a Submission of Corrected Listing of Claims was filed 
September 15, 2006, which corrected listing was intended to clarify which amendments should 
have been made to the claims. Applicants respectfully submit that the September 15, 2006 
listing of claims should be referred to, so that the record is clear. Applicants respectfully request 
that the Office indicate in the next communication that the claims being referred to are those 
from September 15, 2006. 

With this Response, claims 2, 8, 16, and 17 are amended to for clarity. Support for the 
amendments is found within the original claims. 

Thus, with this Response, claims 1-20 remain pending and under consideration. 

Formalities 

Applicants thank the Examiner for acknowledging Applicants' claim for foreign priority 
and indicating that all copies of required documents have been received. 

Applicants also thank the Examiner for consideration of the information provided in IDSs 
filed on September 15, 2006, and October 5 and November 9, 2007. 
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The Office Action objects to claim 16 for misspelling "sebacic." This amendment 
addresses the objection by correcting the misspelling, and Applicants respectfully request its 
withdrawal. 

Claim Rejections - 35 U.S.C. § 1 12. Second Paragraph 

The Action rejects claims 8 and 17 under 35 U.S.C. § 1 12, second paragraph, as allegedly 
indefinite for including parenthetical information. This amendment addresses the rejection by 
deleting the parenthetical information, and Applicants respectfully request its withdrawal. 

Claim Rejections - 35 U.S.C. § 103 

The Office Action rejects claims 1-6, 8-15, and 17-20 as allegedly unpatentable over 
Noritaka et al. (JP 2000-159850) in view of Mori et al. (WO 2001/51561), and claims 1-20 over 
Noritaka et al. in view of Mitsuuchi et al. (U.S. Patent No. 5,212,222). The Action asserts that 
Noritaka et al. teaches the elements of the claims except for the use of a hydrazide compound. 
Regarding the claimed formaldehyde generation, the Office Action asserts that because Noritaka 
et al. manufactures the polymer with the same materials as set forth in the present specification, 
it would produce the same amount of formaldehyde. The Office Action submits that Mori et al. 
and Mitsuuchi et al. provide the missing hydrazide, which the Office asserts would be included 
for its ability to scavenge formaldehyde. 

In response, Applicants respectfully submit that the present invention is nonobvious in 
view of the cited art, at least because the specific choice of Applicants' claimed polyacetal and 
claimed hydrazide are not suggested by the art. In this regard, Applicants note that the 
specifically claimed combination of polyacetal resin and hydrazide compound exhibits 
unexpected results in performance, particularly with respect to the amount of formaldehyde 
generated. In particular, Applicants submit that the amount of formaldehyde generated with the 
present invention is remarkably reduced as compared to what would have been expected based 
on prior art teachings. The following Table reproduces data from the specification in a manner 
that allows for easy comparison of the relevant information. 
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Comp. 
Ex.3 


Comp. 
Ex.4 


Comp. 
Ex. 1 


Ex.2 


Comp. 
Ex.2 


Ex. 10 


Polyacetal Resin 


a-3 (not claimed) 


a-1 (claimed) 


a-2 (claimed) 


Hydrazide 


None 


Included 


None 


Included 


None 


included 


Emission amount of formaldehyde at 200°C 
(mg/kg) 


8.2 


1.8 


3.5 


0.12 


4.2 


0.23 


Emission amount of formaldehyde at 200°C 
based on not using the hydrazide compound 
(%) 


100 


22 


100 


3.4 


100 


3.5 


Emission amount of formaldehyde at 240°C 
(mg/kg) 


26.5 


6.2 


13.2 


0.32 


20.3 


0.65 


Emission amount of formaldehyde at 240°C 
based on not using the hydrazide compound 
(%) 


100 


23 


100 


2.4 


100 


3.2 



In the table above, polyacetal "a-3," which is a polyacetal that does not meet the 
requirements of the present claims, the amount of formaldehyde produced (at 200°C) when 
hydrazides are not included in the composition is 8.2 mg/kg. (See Comparative Example 3 in the 
table above.) When hydrazide is added to this composition, the amount decreases to 1.8 mg/kg, 
which is 22% of 8.2 mg/kg. (Comparative Example 4 above.) Applicants note that a decrease to 
this extent is consistent with the disclosure of Nakagawa et al. (JP HI 0-298401, attached hereto 
along with a machine English translation thereof), which shows an amount of formaldehydes 
extracted from a resin composition without hydrazides of 450 ppm. (See comparative example 1 
(7 th row) in the table of Nakagawa et al.) When hydrazides are included (see example 1 ; first 
row of the table), the amount of formaldehydes is reduced to 1 10 ppm, which is 24% of 450 
ppm. Applicants respectfully submit that Nakagawa et al. and Comparative Examples 3 and 4 of 
the specification represent what would be expected, based on the prior art. 

In the table above, when polyacetal "a-2," which is a polyacetal as presently claimed, is 
used, the amount of formaldehydes generated is 3.5 mg/kg. If a person skilled in the art were to 
include a hydrazide as the Office suggests, with an expectation of reducing formaldehyde 
formation, the skilled person would expect a reduction consistent with that shown above, i.e., 
about 22% of the formaldehyde produced when the hydrazide is included. However, as seen in 
the table above, when the hydrazide is included (Example 2 above) along with the claimed 
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polyacetal, the result is 0.12 mg/kg, which is only 3.4% of 3.5 mg/kg. This result is also 
observed in polyacetal a-2 above (Comparative Example 2 compared to Example 10), for which 
the inclusion of hydrazide produced only about 5.5% of the formaldehyde when hydrazide was 
not included. These results are observed both for emissions at 200°C and for 240°C. 

Applicants also respectfully note that Nakagawa et al. adds 0.3 parts by weight of 
hydrazide to 100 parts by weight of polyacetal, whereas excellent results can be obtained with 
only 0.1 or 0.2 parts by weight of hydrazide in the present invention. Even in this lower amount, 
the addition of hydrazide results in a greater reduction of formaldehyde in the present invention 
than observed in Nakagawa et al. 

Applicants respectfully submit that this result is a remarkable improvement over what 
would have been expected, based on what was known in the art. 

Applicants note that the foregoing demonstrates how Applicants' specifically claimed 
polyacetal resins resulted in unexpectedly good results when used in combination with 
hydrazides. Additionally, as demonstrated in the following comparisons, when Applicants' 
specifically claimed polyacetal resins are used with a variety of formaldehyde scavengers, the 
hydrazides produced levels of formaldehyde that were unexpectedly lower than other 
formaldehyde scavengers. (In the following comparisons, the resin composition was prepared by 
the procedure according to Example 1 in the specification, except that 100 parts by weight of 
TENAC-C4520 was used as the polyacetal, and 0.1 parts by weight of the formaldehyde 
scavenger was used.) 



Formaldehyde scavenger 


Emission amount of formaldehyde at 240°C 
(mg/kg) 


Hydrazide 
compound 


Sebacic dehydrazide (b-1) 


0.6 


Isophthalic dehydrazide 
(b-2) 


0.8 


Urea compound 


Hydantoin 


6.2 


Triazine compound 


Melamine 


4.6 
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As can be seen from these results, the surprisingly good result is not obtained merely by 
using one of the polyacetals claimed, along with just any formaldehyde scavenger. When 
hydrazides are used as the formaldehyde scavenger in combination with the claimed polyacetals, 
the result is remarkably, and unexpectedly, good. These results could not have been anticipated 
by the prior art. 

To be clear, Applicants respectfully note that the Office Action requires a considerable 
amount of selection to arrive at the presently claimed invention. Mori et al., for example, 
appears to disclose more than twenty specific formaldehyde scavengers, only two of which are 
hydrazides. Hydantoin, tested above, is included in Mori et al.'s list. Similarly, Mitsuuchi et al. 
discloses a number of melamines in addition to hydrazides, but appears to make no preference 
for one over the other. However, as demonstrated above, remarkably different results are 
achieved depending on the specific choices. 

In view of the foregoing remarks, Applicants respectfully submit that the presently 
claimed invention is not obvious over Noritaka et al. in view of either Mori et al. or Mitsuuchi et 
al. Applicants respectfully submit that when the showing of unexpected results is considered, the 
Patent Office should conclude that the claimed invention is nonobvious. 

Should there be any questions or comments, Applicants invite the Examiner to contact 
the undersigned at the below-listed telephone number. 



Attachments: Nakagawa et al. (JP HI 0-298401, 
and a machine English translation thereof) 

December 18, 2009 

GREENBLUM & BERNSTEIN, P.L.C. 
1950 Roland Clarke Place 
Reston, VA 20191 
(703) 716-1191 
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Respectfully submitted, 
Sumio KOMATSU et al. 
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(54) OXYMETHYLENE (CO)POLYMER COMPOSmON 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a composition which can give a molding having reduced loss of weight at high 
temperatures, coloration and the elution of formaldehyde and being excellent in fatigue resistance, abrasion properties 
and dimensional stability by using an oxymethylene (co)polymer and a hydrazide compound as the essential components. 
SOLUTION: This composition comprises an oxymethylene (co)polymer being desirably a copolymer of a cyclic oligomer 
of formaldehyde with a 2-6 C cyclic ether and/or a cyclic acetal, more desirably a trioxane/ethylene oxide copolymer 
comprising 90-99 mol.% recurring units of the formula: -OCH2- and 1-10 mol.% monomer units of the formula: - 
OCH2CH2- and derived from ethylene oxide and 0.01-5 mass %, based on the total of both, hydrazide compound (e.g. 
adipic acid dihydrazide) being desirably at least one 4-12 C aliphatic dihydrazide. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3Jn the drawings, any words are not translated. 



EXAMPLE 



[Example]Hereafter, although an example explains this invention further, this invention is not limited to this. % is 
[ following ] mass %. A part is a mass part. 

[0016]9000 copies (100 mol) of trioxanes were taught to the kneader who has an impeller of 12 examples, and it heated 
and dissolved in 60 **. 220 copies (5 rnol) of ethylene oxide and 8.5 copies of trifluoride boron diethylether complexes 
(25% of content) were added, and the polymerization was performed for 30 minutes under churning. 9000 copies of rough 
oxymethylene copolymers were obtained, this, and 0.8 copy of triphenyl phosphine was added and mixed homogenously to 
1000 copies of methylene copolymers. [ rough ] Three copies of adipic acid dihydrazide, five copies of 2,2'-methylene- 
screws (4-methyl-t-butylphenol), and one copy of calcium hydroxide were added to this, with the lab PURASUTO mill, it 
kneaded for 30 minutes at 1 90 ** under a nitrogen atmosphere, and the oxymethylene copolymer constituent of this 
invention was obtained. 

[001 7]Instead of the adipic acid dihydrazide of two to example 6 Example 1 , sebacic acid dihydrazide (example 2), 
Dodecane JIOHIDORAJIDO (example 3), isophthalic acid dihydrazide (example 4), propionic acid hydrazide (example 5). 
and dodecanoic acid hydrazide (example 6) were added, same operation was performed, and the oxymethylene copolymer 
constituent of this invention was obtained. 

[0018]Instead of the adipic acid dihydrazide of one to comparative example 4 Example 1, additive-free (comparative 
example 1) and cyanoguanidine (comparative example 2), The polyamide (comparative example 4) derived from 
benzoguanamine (comparative example 3) and dimer acid-hexamethylenediamine was added respectively, uniform 
kneading was carried out similarly, and the oxymethylene copolymer constituent was obtained. 

[0019]The following method estimated the oxymethylene copolymer constituent of example of examination 1 Examples 1- 
6, and the comparative examples 1-4. The result is shown in Table 1. 
[0020] 
[Table 1] 
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[0021]Melt flow index (MFI) : It measured with the extrusion plastometer. A measuring condition is temperature. 190 **, 
load The flow per 10 minutes shows at 2160 g. It is shown that a smaller numerical value has less decomposition. 
Mass percentage reduction: The sample was heated in 230 ** oven and the mass percentage reduction 60 minutes after 
the was measured. A smaller numerical value is excellent. 

Color protection nature: It heated in oven for 230 **x 60 minutes, and the brightness by Hunter was measured. A larger 
numerical value is excellent. 

The amount of extraction formaldehyde: 100 g of samples of the oxymethylene copolymer constituent of the back before 
heating in oven with a temperature of 230 ** for 60 minutes are added to 100 ml of distilled water, and flowing-back 
heating is carried out by boiling temperature for 60 minutes. 0.1N pottasium hydroxide solution neutralizes an extracted 
solution, and the last pH is recorded. 50 ml of 1 N sodium sulfite solutions are added in the neutralized solution, and it 
titrates with 0.1 N sulfuric acid until it returns to the first pH subsequently to before recorded. The value of the amount of 
extraction formalin is computed by a following formula. A smaller numerical value is excellent. 
The amount (ppm) of formaldehyde = (TxNx30000) the inside of a /W type. T= sulfuric acid titration value (ml) 
Normal concentration W= sample mass of N= sulfuric acid (g) 



[Translation done.] 
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